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SUMMARY
Milk stasis, blocked ducts,
inflammatory or infectious
mastitis, and breast abscess
represent the spectrum of
maternal hyperlactation
syndrome. Management
includes decreasing the rate of
milk synthesis, improving milk
removal out of the breast, and
antibiotic therapy for
ascending lactiferous duct
infections and mastitis.
Thriving infants who choke
and splutter at the breast,
feed frequently, are colicky,
and have explosive, watery
bowel movements have infant
hyperlactation syndrome and
are managed by decreasing
quantity and increasing quality
of breast milk drunk.

RESUME
La stase laiteuse, le blocage
des canaux galactophores,
la mastite inflammatoire ou
infectieuse et l'abces du sein
forment le spectre du
syndrome d'hyperlactation
maternelle. Le traitement
comprend notamment la
reduction de la synthese
du lait, I'amelioration des
methodes utilisees pour
extraire le lait du sein et
l'antibiotherapie pour traiter
l'infection ascendante des
canaux lactiferes et la mastite.
Les nourrissons qui
progressent bien mais
qui toussent et s'etouffent
pendant l'allaitement,
qui presentent des coliques
et dont les selles sont liquides
et explosives souffrent
du syndrome d'hyperlactation
infantile. Le traitement
consiste a reduire la quantite
de lait maternel absorbe et
a en ameliorer la qualite.

Can Fam Physician 1996;42:89-99.

a good thing
Maternal and infant hyperlactation syndromes
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EALTH PROFESSIONALS AND FAI-

ilies know that breastfeed-
ing is the best way to feed
babies. Across Canada, the

number of mothers who choose to
breastfeed is increasing, and mothers
are consulting their family physicians
more frequently, seeking answers to
their breastfeeding difficulties.

During the last decade, while I
consulted with more than 8000
breastfeeding families, characteristic
clustering of symptoms and signs
gradually became apparent. I have
coined the terms maternal and infant
hyperlactation syndromes to describe
two such clusters. This article
describes these syndromes, explains
their pathogenesis, and outlines man-
agement plans that clinical experience
has shown to be effective.

Maternal hyperlactation
syndrome
Milk stasis, blocked ducts, inflamma-
tory mastitis, infectious mastitis, and
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breast abscess are all common and are
part of a spectrum of maternal hyper-
lactation syndrome (Figure 1).
The rate of breast milk synthesis

varies from mother to mother and
depends on a variety of rate-controlling
factors. In my clinical practice,
approximately 15% of mothers have a
high rate of milk synthesis (60 mL/h
or more), and 15% of mothers have a
low rate of synthesis (10 mL/h or less).

In a lactating breast, blocked ducts,
milk stasis, mastitis, and abscess for-
mation are all consequences of resid-
ual milk due to incomplete breast
drainage, in the same manner as
residual urine due to incomplete blad-
der emptying might result in ascend-
ing urinary tract infections and
pyelonephritis. In my experience,
most mothers experiencing any or all
of these symptoms have a high rate of
milk synthesis, an abundant milk sup-
ply, and thriving infants, or else moth-
ers have started to wean, skipping
some feeds, and have not drained
their breasts regularly." 2

Problems also occur when a moth-
er with a rapid rate of milk synthesis
switches her infant from one breast to
the other before the first side has been
adequately drained. The situation is
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aggravated by poor positioning and latching the
infant on the breast. The infant is unable to grasp
the breast and suckle effectively. The milk-ejection
reflex causes a rapid let-down of milk and the
baby quickly becomes satiated, but might not
have emptied all of the lactiferous ducts. If this
happens repeatedly, some of the ducts and lobules
constantly remain full, leading to outlet obstruc-
tion, poor drainage, blocked ducts, and milk sta-
sis. Mothers might complain of "knifelike"
cramps or "shooting" pains deep in the breast,
often between feeds. A firm, lumpy, slightly ten-
der quadrant in the breast might be felt. Over

time, if this area is not drained, it becomes
inflamed and erythematous, signifying an inflam-
matory mastitis. The high rate of milk synthesis
combined with continually poor drainage of a
segment of the breast results in the stagnant milk
becoming secondarily infected with common skin
pathogens via an ascending lactiferous duct infec-
tion and leads to infectious mastitis.

Poor positioning might lead to tongue friction
on the nipple causing a break in the skin. Fifty per-
cent to 60% of sore, cracked nipples become cont-
aminated with Staphylococcus aureus. A superficial
wound infection can also develop into cellulitis that
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might subsequently spread into the deeper, glandu-
lar tissue, causing mastitis. Mastitis might also be
caused by a blood-borne infection; this is uncom-
mon but more likely in nonpuerperal mastitis.
Postpartum endemic mastitis occurs in approxi-
mately 1% to 5% of mothers.

Inadequately treated mastitis can develop into
a breast abscess. A high fluctuating fever with
chills and general malaise, associated with a firm,
well-demarcated, tender, fluctuating mass (usually
with erythema of the skin) indicates abscess for-
mation, but in some rare instances systemic symp-

toms are absent. Needle aspiration under local
anesthetic using an 18-gauge needle or ultra-
sonography of the breast are useful diagnostic
techniques to identify a collection of fluid or pus

and distinguish it from mastitis or a galactocele.

Breastfeeding management goals
Improve drainage. The treatment of choice is
to improve milk removal and drainage of each
breast. Infants are usually effective at transferring
out the milk and draining each segment if they are

positioned and latched correctly. The modified

cradle position (Figure 2A) allows the mother to
cup the affected breast with her hand and apply
firm pressure over the outer^ quadrant and mas-

sage the milk toward the nipple while the infant
suckles. If the milk is flowing rapidly, the mother
should stop massaging the breast. Switching
breastfeeding position and using the under-the-
arm hold (Figure 2B) improves drainage of the
inner quadrants of the breast.4

Breastfeeding should start on the fullest breast,
and the baby should remain on this breast until
all areas feel soft. As the pressure in the duct is
relieved, breast pain and discomfort lessens. A
small white dot on the nipple might become visi-
ble, indicating a blocked nipple pore and outlet
obstruction. A sterile needle can be used to lift
the epithelium skin off the nipple pore to release
the milk. On firm massage, a thick stream of milk
will often gush out, indicating patency (Figure 3).
On occasion, the inspissated milk is thickened

and breastfeeding is ineffective at removing the
milk. Manual expression or using a good breast
pump might help. Piston-action hand pumps are

cheap and easy to clean. Battery-operated pumps
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are expensive and not always adequate. Large, hos-
pital type, electrical breast pumps are recommend-
ed, if available. Mothers should be shown how to
massage their breasts firmly toward the nipple
while pumping, in order to dislodge the milk.

If breast expression fails to relieve the engorged
segment, a technique known as manual stripping
might be used. ,"' This involves cupping the breast,
applying firm, steady pressure over the tender sec-
tion, starting from the periphery over the rib cage,
and drawing the fingers and thumb slowly togeth-
er toward the nipple, stripping out thickened milk
or pus. Repeat the procedure several times. The
skin must be well lubricated before attempting to
do this. Analgesia might be necessary, but even
with mastitis, the discomfort lessens as the proce-
dure continues. The intraductal pressure is
relieved as milk or pus is slowly extruded. Mothers
must be taught how to use this technique them-
selves, by standing in the shower, using soapy fin-
gers, every few hours until the breast feels softer.

If a breast abscess has formed, incision and
drainage under local or general anesthesia is
required.5 Repeat needle aspiration has been

tried, but is usually inadequate. The incision
should be radial, not circumferential, to minimize
duct severance. A large drain should be inserted
and daily irrigations continued until the cavity
closes. It is important that dressings be applied in
such a manner that the baby can continue to
breastfeed, or else the mother should use an effi-
cient breast pump. Regular drainage prevents fur-
ther milk stasis and maintains lactation (Table 1).

Treat infection. Correct breastfeeding tech-
nique and improved drainage of milk are the sine
qua non of treatment, but antibiotic therapy
might be necessary. Inflammatory mastitis occurs
within 12 to 24 hours of milk blockage, leading to
infectious mastitis within 24 to 48 hours.

Under normal conditions, the milk leukocyte
count is < 1 0"/mL of milk and the bacterial count
is < 103 bacteria/mL. Within 48 hours of breast
symptoms, the leukocyte count increases to
> 106/mL of milk, but the bacterial count
remains low. This is considered non-infectious
inflammation of the breast, and improved
drainage of milk will resolve the situation quickly.

rigure a. upening a "white dot"'
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Infectious mastitis is defined as having a bacte-
rial count higher than 106/mL of milk.78 In this
situation the addition of antibiotics would be rec-
ommended, but in clinical practice, treatment is
usually empirically started. Common bacterial
pathogens include S aureus, Escherichia coli,
P-hemolytic Streptococcus Group A with occasional
Streptococcus faecalis, and Klebsiella pneumoniae. In
contrast, nonpuerperal breast infections are
mixed infections with a large anaerobic compo-

, 9 A , .1 * , r1-

causes a twofold or threefold rise in prolactin and
releases other pituitary lactogenic hormones.
These lactogens trigger milk production by the
mammary acinar glands.

Frequent breast stimulation facilitates
increased milk synthesis. A 20-minute period of
breast stimulation causes peak prolactin surges
that take about 2 hours to decline to baseline lev-
els. Milk synthesis occurs during this period.
Decreasing the amount of breast stimulation by

nent.' Antlblotics ot choice
include penicillinase-resistant
penicillins, such as dicloxacillin
or erythromycin, cephalo-
sporins, sulfonamides, and clin-
damycin. A 10-day course is
required. Minimal amounts of
these antibiotics are excreted in
breast milk, and it is considered
safe to continue to breastfeed."'

Staphylococcus toxins might, in
rare circumstances, be ingested
by infants, but continuation of
breastfeeding should always be
recommended."' Abrupt wean-
ing could lead to increased milk
stasis and abscess formation. If
a mother chooses to wean
abruptly, bromocriptine (2.5mg
twice daily for 14 days) may be
used with caution; side effects,
including nausea, headache,
and postural hypotension,
might be experienced.

Table 1. How to i:
drainage

Start with fullest brn
......................................

Choose brcastfeedii
to maximize draimaI

Correct positioin an
......................................

MIassage breast dur
good hand support

......................................

Finish first breast fir
......................................

Let baby decide xvh
............. .........................

Remove rcsidual mi
or with pump

......................................

Avoid missing breas

Check for white spo
......................................

Apply warm compr
.......................................

Facilitate the milk cj
......................................

Axvoid nipple slhields

Clinical improvement is usually seen within
24 to 48 hours; the erythema subsides, the fever
decreases, and breast pain improves. A persis-
tent mass that fluctuates might indicate abscess
formation.

Decrease rate of milk synthesis. Maternal
hyperlactation syndrome can be prevented by
decreasing the rate of milk synthesis and improv-
ing milk removal and breast drainage by correct
breastfeeding technique. The rate of milk synthe-
sis is controlled by central and local factors.'2
Direct breast stimulation from infant suckling

improve breast

cast

Ilg positionl
Lge

d latch

ing feed using

rst

en to stop

ilk either manually

;tfeeds

As

ess or shower

jectioin rcflex

decreasing the frequency and
duration of breastfeeding low-
ers prolactin levels and reduces
the rate of milk synthesis. As
milk pools in the lactiferous
ducts, a local inhibitor peptide
collects within the breast and
decreases ongoing milk pro-
duction via a local negative
feedback mechanism. 13-15

Therefore, decreasing the fre-
quency of breast drainage and
delaying the removal of
inhibitor peptides results in a
decrease in the rate of milk
synthesis (Figure 4).

In practical terms, encourag-
ing the infant to remain at one
breast per feed until he or she is
full and spontaneously releases
the breast and using both the
football and modified cradle
positions allows thorough
drainage of all segments and

prevents milk stasis. The quantity of milk drunk is
less, but the fat content and calorific value increas-
es as the feed progresses. A higher fat intake often
satiates the infant for a longer period and decreas-
es the hunger drive." The interval between feeds
is lengthened, and milk synthesis declines. The
second breast remains full for a longer period,
resulting in a local buildup of inhibitor that
reduces milk synthesis in that breast.

Prevent recurrence. Milk stasis can be prevent-
ed by correct breastfeeding technique to ensure a
proper latch and by regular drainage and avoiding
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skipping feeds. Sleeping through the night; return-
ing to work; introduction of breast milk substi-
tutes, such as bottles of formula; introduction of
table foods; and weaning are all typical periods
when breastfeeds might be missed. The resultant
"breast confusion" can lead to inadequate
drainage and subsequent infections.'7

Mothers with abundant milk should become
skilled at palpating their breasts and checking for
lumpiness, especially after each feed. They should
remove their bras before feeding if practical.
Areas of breast lumpiness that persist after breast-
feeding might indicate milk stasis or a blocked
duct. After feeds, thorough expression of this
residual milk should relieve the situation.

Gradual baby-led weaning is best; abrupt
weaning might predispose mothers with high
milk production to develop maternal hyperlacta-
tion syndrome.

Offer supportive measures. Parenting is tir-
ing for mothers. Mastitis, an inflammatory
process, can be complicated by infection and pro-

duce systemic symptoms in an already exhausted
mother. Additional home help is mandatory; bed
rest is advisable; analgesia, such as aceta-
minophen alone or combined with codeine,
might be necessary. Hot compresses to the breast,
before breastfeeding or milk expression, encour-

age blood flow and smooth muscle relaxation,
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which help milk transfer. Cold compresses after
feeds might decrease inflammation and edema.

Infant hyperlactation syndrome
In my clinical practice, the infants of mothers
with maternal hyperlactation syndrome often suf-
fer from their own characteristic cluster of symp-
toms and signs, which I have termed infant
hyperlactation syndrome. The infants are usually
thriving, constantly demanding to be fed, yet they
choke and sputter during feeds because of the
strong milk ejection reflex. They pull away from
the breast after suckling for only a few minutes

and are gassy, fussy, and colicky. Many have fre-
quent watery diarrhea and occasional diaper rash.

These infants drink a large quantity of milk
quickly, sometimes as much as 120 to 140mL of
milk within 5 or 10 minutes. This rapid ingestion
of lactose-rich milk might cause symptoms of lac-
tose overload because the small amount of lactase
present in infants' intestines is unable to fully
metabolize all the available lactose. Undigested
lactose leads to symptoms typical of lactose intol-
erance, such as gas, colic, flatulence, and explo-
sive, watery diarrhea that is acidic. After several
weeks some infants who initially thrive start to
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reject the breast because of the unpleasantly
strong milk ejection and gradually spend less and
less time sucking at the breast but more time
sucking their thumbs or pacifiers.'8
The infants start to fail to thrive, and milk

production dwindles. These babies can be lured
back to the breast if the mother recognizes the
problem, if she feeds on a softer breast when the
infant is sleepy, burps frequently, and remains
on one breast until it is fully drained before
switching to the second side. In this way, the
infant obtains a better quality feed with a high-
er fat content and less lactose instead of a larger
quantity of milk with more lactose and less fat
(Figure 5).

I have not seen maternal and infant hyperlac-
tation syndromes associated with a low rate of
milk synthesis and underweight infants.

Case history
Mrs Peterson presented to a breastfeeding clinic
complaining of a sore left breast. She thought she
had mastitis.

Mrs Peterson was breastfeeding her 14-week-old
son. For 3 days, she had noticed tenderness in the
inner aspect of her left breast; it had begun grad-
ually with an aching feeling deep in the breast tis-
sue, associated with occasional sharp, knifelike
shooting pains, radiating deep into the breast; she
had felt "flulike" for 24 hours, and had a fever of
38.2°C; her left breast had become much more
painful and red.

Mrs Peterson had previously been well. She
had an uneventful pregnancy and spontaneous
vaginal delivery, at term. Her healthy son
weighed 3470 g at birth, and by 8 weeks had
gained 2010 g. Breastfeeding began well with only
minor sore, cracked nipples, which resolved by
2 weeks. She was breastfeeding every 2 to 3 hours
during the day, and the baby slept 8 to 10 hours
at night. Each feed was short, lasting about 5 to
10 minutes. She would make sure that both
breasts were used at each feed.
One week previously, Mrs Peterson returned to

her part-time job at the bank. She had intro-
duced a bottle of formula once daily during her
absence and was not expressing her milk.

On examination, the baby was a large, thriving
boy, weighing 7010g, above the 90th percentile.
Mrs Peterson looked tired; her temperature was
39.10 C; her breasts were tense and full of milk.
The left inner quadrant was erythematous with a
palpable wedge-shaped mass radiating toward the
axilla. On close inspection of the left nipple, a
small white dot was visible, which coincided with
the blocked segment of breast. Manual expression
of milk revealed several patent ducts, but milk
could not be expressed from the left upper outer
quadrant, under the white dot.

After reviewing the history and physical find-
ings, I concluded that, because her infant was
gaining 42 g/day and her breasts were brimming
full, she must be producing large volumes of milk.
The frequency of breastfeeding had changed

after she had returned to work, and her baby was
sleeping long hours at night. This, combined with
switching to the second breast before emptying
the first breast, resulted in repeated poor breast
drainage and milk stasis.
The small white dot on the nipple indicated a

blocked duct; the sharp, shooting pains in the
breast were typical of cramp in overdistended lac-
tiferous ducts; the aching, firm, tender wedge-
shaped area in the breast was due to milk stasis,
and the fever (combined with systemic flulike
symptoms associated with erythema on the
breast) signified mastitis or infectious adenitis.
The 2-week history of sore, cracked nipples sug-
gested impetigo and a probable ascending lactif-
erous duct infection due to Staphylococcus aureus.
Mrs Peterson was suffering from maternal hyper-
lactation syndrome.'

This case shows that a careful maternal and
infant history and physical examination, includ-
ing observing breastfeeding, are necessary in
order to identify the cause of maternal hyperlac-
tation syndrome.'9 Problems can be prevented if
mothers are taught correct breastfeeding tech-
niques, if infants are fed on cue and encouraged
to drain the first breast completely before switch-
ing to the second side, and if prolonged episodes
of sore, cracked nipples are treated with antibi-
otics. Avoidance of breast milk substitutes and
missed breastfeeds, and regular checking of each
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breast for early signs of milk stasis,
will also help.20

Correspondence to: Dr Verity
Livingstone, Department of Family Practice,
University of British Columbia, 690 West
II th Ave, Vancouver, BC V5Z IMI
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dosed according to the adult recommendations. Treatment should continue for
48-72 hours beyond the time the patient becomes asymptomatic or bacterial
eradication is obtained. At least 10-days' treatment is recommended for
infections caused by B-hemolytic streptococci to prevent acute rheumatic fever
or glomerulonephritis.
N.B. DO NOT SUBSTITUTE 2 X 250 TABLETS FOR 1 X 50OF TABLET. RATIO OF
AMOXICILLIN TO CLAVULANIC ACID IS DIFFERENT.
Supplied: Clavulin-250 tablets (250 mg amoxicillin, 125 mg clavulanic acid) in
boafles of 100; Clavulin 50OF tablets (500 mg amoxicillin, 125 mg clavulanic
acid) in boffles of 30, 100. Clavulin-125F Oral suspension (125 mg amoxicillin,
31.25 mg clavulanic acid per 5 ml) and Clavulin-250F Oral suspension (250 mg
amoxicillin, 62.5 mg clavulanic acid per 5 ml) in boffles of 100, 150 ml.
Product monograph available on request.
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amoxicillin/clavulanate in mild to moderate lower respiratory tract infections: a
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pneumonia - the changing picture. Postgrad Med 1992; 92(8): 197-214.
5. Rademaker CMA, Sips AP, et al. A double-blind comparison of low-dose
ofloxacin and amoxycillin/clavulanic acid in acute exacerbations of chronic
bronchitis. J of Antimicrob Chemother 1990; 26(Suppl D): 75-81. 6. Hyslop,
DL. Efficacy and safety of loracarbef in the treatment of pneumonia. Am J Med
1992; 92(Suppl 6A): 65S-69S. 7. Sanford JP, Gilbert DN, et al. Guide to
Antimnicrobial Therapy 1994. Antimicrobial Inc. 1094. 6. Product Monograph -
Clovulin®

For mare information contact our Medical Department at 1-000-567-1550.
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